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Abstract. This study aims to identify students quantity who are having the misconception on Newton's laws of motion concept using 
a Three-tiered Test. The sampling technique used in this study is purposive sampling technique and has been conducted on 56 students 
at Senior High School. A three-tier "Newton’s Law Of Motion Test" with 10 items is using as instrument to collected date in this study. 
The results showed that the quantity of students who experienced misconception with the highest category is on the concept of 
determining the relationship between the mass of objects and the time required for free fall that is equal to 89.3%. While the lowest 
category is in the concept of explaining the relationship between acceleration, mass and force with the time required for the object to 
fall freely that is equal to 26.8%. 
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I. INTRODUCTION 
Often found students who have a different concept with 
experts or scientifically or better known as misconception. 
misconceptions is used for students’ ideas that differ from the 
definitions accepted by experts [1], contradiction or 
incompatibility of the concept that is understood by the concept 
of a person who used the corresponding science experts [2].  
Misconceptions are stable, unscientific conceptions that 
obstacle the real learning of individuals [3]. Hammer [4] listed 
the properties of misconceptions as: (a) These conceptions are 
strongly held, stable cognitive structures (b) They differ from 
expert conceptions (c) They affect how students understand 
natural phenomena and scientific explanations (d) They must 
be overcome, avoided or eliminated. For this reason, 
identification and elimination of misconceptions about several 
science concepts is a popular research area in educational 
research [5]. 
There have been numerous studies indicating that students’ 
misconceptions have considerable influence on students’ 
learning of fundamental science concepts and the subsequent 
more advanced concepts [6-9]. Particularly in the concept of 
physics, Wandersee mentions in his research that of the 700 
studies of alternative concepts in the field of physics, there are 
300 who examine the misconceptions in the field of mechanics, 
159 on electricity, 70 about heat, optics and material properties, 
35 about earth and outer space and 10 study of modern physics 
[10]. That is, the case of misconception in the field of 
mechanics is ranked at the top and until now still a problem that 
never ends in the world of education. Therefore, the 
identification of student misconceptions is very important for 
effective teaching planning and remediation of students' 
difficulties in understanding the concept of science, especially 
physics, so that the quantity of students experiencing 
misconception can be overcome and not increase. 
Although there are a variety of methods to diagnose students’ 
misconceptions in science, such as with interviews, multiple-
choice test, Two-Tier Test, Force Concept Inventory (FCI), 
Certainly Response Index (CRI) and Three-Tier Test. In 
particular the Three-tiered Test is the development of two-
tiered multiple-choice test combined with Certainly Response 
Index (CRI) resulting in three levels matter consisting of first 
level (one tier) to measure student comprehension, second level 
(two tier) in the form of a selection of reasons and third level 
(three tier) in the form of an affirmation of belief over the 
previous answer [11]. With the three tier test, will certainly 
make it easier for researchers to obtain more information and 
accurately about the misconception of students so that students 
understand concepts, misconceptions and don't understand the 
concept can be distinguished. For this reason one of the aims of 
this study is to identify quantity of student who are having the 
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misconception on Newton's laws of motion concept using a 
Three-tiered Test. 
II. METHODS 
This study is quantitative research, with descriptive 
approachand has been conducted on 56 students at Senior High 
School in Selakau. The sampling technique used in this study 
is purposive sampling technique in which the way of taking 
samples based on specific objectives [12]. A three-tier 
"Newton’s Laws Of Motion Test" with 10 items which 
measures misconceptions was developed by the researchers and 
1 item is grains of matter represent 1 the concept of motion. 
Distribution of the concept of Newton's laws of motion can be 
seen in Table 1. 
TABLE.1   
DISTRIBUTION OF THE CONCEPT OF NEWTON'S LAWS OF MOTION 
Items Concept 
1 The force acting on a stationary object corresponding 
Newton's first law 
2 The magnitude of the normal force and gravity of the 
object on the incline is in accordance with  first law 
3 The concept of equilibrium under the Newton's first 
laws 
4 Pair style action-reaction on the body according to the 
Newton's third law  
6 The relationship between the size of the object with 
wakt the required objects to free fall motion 
7 The relationship between the mass of the object and the 
time require objects to free fall  
8 The relationship between force, acceleration and mass 
of the object 
9 The acceleration due to gravity for two objects with 
different masses 
10 The relationship between the acceleration due to gravity 
and mass of the object 
III. RESULTS AND DISCUSSION 
A. Results 
Analysis of test data is done by calculating the proportion of 
students who answered correctly and the students who 
answered incorrectly to determine whether or not the student 
confident in answering questions on a three-tier test. Based on 
the analysis, the quantity of students who have misconceptions 
of the 10 items (10 concept of motion), can be seen in Figure 1. 
According to Figure 1, it can be seen that the quantity of 
students who have the highest misconceptions exist on the 
concept of 7, with indicators determining the relationship 
between the mass objects and the time required for the free fall 
of 89.3%. While the quantity of students who have 
misconceptions with the lowest category contained in the 
concept of 8 indicators determine the relationship of style, 
speed and mass of the object by 26.8%. However, there is no 
equality of the misconceptions the students to the concept of 5 
and 10 concept that is equal to 33%. 
 
Figure 1. The percentage of the quantity of student 
who have Misconceptions 
 
For more details, quantity of students who have 
misconceptions on each concept can be seen in Table 2. 
TABLE.2   
QUANTITY OF STUDENTS THAT HAVING MISCONCEPTIONS 
Items 
Quantity of Students that 
Having Misconceptions 
Category 
Total 
Students 
Percentage (%) 
1 43 76,8 High 
2 27 48,2 Medium 
3 36 64,3 Medium 
4 32 57,1 High 
5 40 71,4 High 
6 47 83,9 High 
7 50 89,3 High 
8 15 26,8 Low 
9 42 75 High 
10 40 71,4 High 
 
Table 2 provides the information that the quantity of students 
who have misconceptions largely dominated in the high 
category, two concepts in the medium category and one concept 
in the low category. 
B. Discussion 
Based on the analysis of students' answers, found that of the 
56 students who took the test, 50 or 89.3% of students 
experiencing misconceptions in determining the relationship of 
mass and the time required for falling objects free. this shows 
that the understanding of students on This concept is still very 
low. This misconception can be said to dominate for most 
students assume that the greater the mass of the object then 
quickly fell to earth semakit. These findings are similar to 
research Kurniawan and Aref [13] stating that the student has 
prakonsep wrong, that if two objects dropped at the same height 
with the mass of the ball is different, the object has a mass 
heaviest hit the ground first and have time faster than ang object 
has a mass lighter. Yet according to the concepts of physics is 
true, to a certain location on the earth and in the absence of air 
resistance, all objects that fall will experience the same 
acceleration [14]. This error is caused by a student's experience 
in everyday life where when a piece of paper and a pebble is 
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dropped simultaneously on the same elevation, then the gravel 
will fall first to the ground. Students assume that the pebbles 
fall faster because it is heavier than paper, whereas the 
difference between the two objects fall due to the influence of 
external forces such as air friction. If the friction force is 
removed, then the two objects will fall simultaneously. 
The quantity of students misconceptions lowest for the 
concept determine the relationship between force, acceleration 
and mass of the object which only amounted to 26.8%. That is, 
most of the students' understanding of these concepts are 
already quite high. Students already understand well the 
relationship between force, acceleration and mass of the object 
in accordance with the second law of Newton. That is to say 
students better understand the questions that are a matter, the 
decomposition of the force on the object, but the student is 
weak in understanding about the nature concept [13]. 
IV. CONCLUSION 
Based on research conducted, in general it can be concluded 
that the quantity of students misconceptions on the concept of 
Newton's laws of motion in one of SMA Selakau is as follows. 
1. The percentage of students who have the highest 
misconceptions contained in the concept of determining 
the relationship of mass and the time required for the free 
fall of 89.3%. 
2. The percentage of students who have misconceptions 
lowest for the concept of determining the relationship 
between force, mass and acceleration of the object by 
26.8%. 
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